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in a soln. contg. an acid (citric acid or ammonium citrate) and \ 
hydrogen peroxide and adjusting the soln. to pH 6-5-14; or (b) treating: 
(cleaning) the substrate, keeping the substrate in a soln. contg. an 
acid (citric acid, ammonium citrate or oxalic acid) and subjecting the . 
substrate to a second treatment- : 

Also claimed are processes for (i) reducing surface metals and 
general particles in a substrate cleaning appts.; (ii) removing surface! 
metal contaminants from a substrate after polishing, following 
epitaxial silicon deposition; (iii) removing surface organic films , ■ 
metals and particles from a substrate after mechanical polishing with a' 
chemical product; and (iv) reducing deposition and re-deposition of 
metal-contg. particles in a wafer cleaning process. 

USE - Esp. for removing metallic contaminants during cleaning, e.g. : 
of semiconductor wafers* ' 
ADVANTAGE - The processes remove metals from substrate surfaces and 1 
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x ) x^ v ^tffiffl ?n^ c \ 
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ffilcS^5S*\ W0&i*V2. 8«>ailopHL^<;usr 
utW7 5t;^^u8 0t;cjiisft-r*o 

^OPaT!fiSC«W8 0 , CCjffl#T* o ';*^T\ #NtT 

[00063 imMzmt'T^mmiz ±<oo± ;\*ge£ 

**ttf 0 ?*Kt7Kfl>>f 6 ^<HF-H20 . #m 
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SJiVfcS. 2 0#^U3 0#P B Vc~tfT? <% 3^ 
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*, fe*tf^b*^«fBP*a-81* (H20- 

HC 1 -H202, «Stb«6 : 1 : 1 ) £:££U*T$*)7 
5r&Ob80rK«KA?"S 0 Cl(D;^C0xA^l 0 

[0 0 0 83 RCAS£W. JS<R^cnTC^A^ C^< 

(NH4C 1 ) (Omft&b^f&c: tl&ZfZ&Vo 
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^» RCAS£i3HTSM20>P-!ia«. H202^5S^^^^ 
NH40H;6 ? ^ , J3>^X^5' 1 T^CD^\ H202 CO^I 
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[00093RC Ai£oem«. 7&&XO)E&9fe~m 

u-^^Dtzx^tT^Cca. >7fc^;^tl^^07i<CO— 
5IcD(^B^^1^UT s N2 Tvf-s;^nfc^^>A 
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&o 3*. ^V^^AAvJ^fbTV^x^A (NH4 
OH) *$*r;S®fe«fflT*iS'g^ NH40H m&lZ 
<fcoT. 7M = 9A (AI ) % ®S(Zn) % 
OA (Ca) , 7^>>"!?A (Ms) fcttHJOSHK^ft 
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it«?nrcggioo^i;\^t?*; hi soic^i 

^t^" ♦ ^r w S/3> (wet send indexer static 

n) 1 1 ocAnen^o 



rage o 
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WBssnfc^x:** TBsttitssmtzmsii o o* 

IPIiSSo p H b^y W2 X t«14*;SSMIT * £ iz 
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u s^ecca* dux ^Kft^h^**^ 

Rft7>*x^A (H20-H202-NH40H. tf35]:b 
«20 : 1 : 0. 09) i:W0. 57fift%<*>2x>K 
oiSST\ 2/U=i>5ffi©«a5KS»^l 5»&^b3 
0&^zi^7jctt36^ifi7jct$t:5:itrr^o (fi^WSbc^ 

(H20-H202-NH40H, ffifttti 10 : 1 : 0. 

0 8) fcWl. 0feg:%Oi?x>Kc7>^t\ y'jD> 
S«fl>Xffitt88«SQ 1 5»&^ b 3 0 9«lC»7j<!tt6^ b 
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vx *, M21 JJitfl 22W. MlOT^^tD 
Pel Sfi*SSBKStStB#T*o aUHnSiS/^Al 2 
3K<*oT?]<8&t:7>^-0A (NH40H) JSS&b^S 
ffil 0 IK^mSn*. IBfisSSS/^Al 2 1 1*. O 
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iKSSnfc. [Drip Chemical Deli 
very And Apparatus] tllT^BSl 
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Sffil 0 2C«#-$- • 2/x ^ M 
22C*oT3SB5b«BcftJ#^n* # WW^^S/ • 
-y3>130^\ §^1 0 2C^2cDX^^Tnc^^ 
«?n^ 0 I^Si£l5/X^A131C<J:oTt>x> 

iS^^^^i 0 2t:Sn5cn^ o ^l ox^7 7» x 

^ x >§g^^^rnT &ZtA->. $>&\,^ 

^> x >R«rSi{nr *±ET*3 Iffi bfcWf be x^S6«rffiffl b 

[0029] 7j<Kf t7 >^X0 A^O^ t [5]®C . 

£kT7*$fcRrz>. b^b. ^n&36?»tearr\ *»Ji 

[0 0 30] loo$?Sbt^BB6«>?6S8«. t>x>M7 
g&fyfi&r&ztx&z. z<D*-5tmmzte, &>> 
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[0 031 3ffitD!l?^bC^6c(D^«. X^'A 

if, fHHttnWfjaF (CMP) fcofflB^Rfl&i/^l* 
SSS^Sfc&KffifflSn* 0 £ coitf 2 vt 

^xr/KaBfcttfflu-r. I2<^sn;fc$ts/y3>g 

0£g^c^x>§g§^i£&iU£, CMPWJgftOg 

<H:ai 203X5 usrfiwjufc. to*2U^^ 
BfttSHU) t5S*Ut, fill. *$J:tfgm*Fl8 

[0032]M2<DX^:?<^ SSl0 3«gftKj. 
lZfi\m~7^ls* 7r-y3>l 3 0**63x9 Sic n x T 
Tf* • 0& (spin) • iaSX^-^3 >1 4 0CAn6 
n&o WSJ^*,* X^-^3>1 3 0^6>TT^« 0 

TTr*®f5-S£t»x^-^3>l 40tt, g««r 

_ 015 * JSSx^ - 2/ 3 > 1 4 0 ^SAg4>Ogt££^To 
v Z<r>&X\ $x^\«j&*S3^»*o b**U *U)Vx 
v 2 • Ax. -M7^;^i:l^^XTA?;CT 

JB+Kgfi&rfKSU &*^»SiB^*Cgfi£^ 

[0033]tmrv^ 0^XTt»7, mzxr 
*:W3E7l/fci& g&l 0 5«TTf • 

n, 7»t?^ m 8itzAnsn* 0 z<oi$&itwg. g 
wz, ^(O^^^^Ttr • [£]$£• ss&x^-v 

3>1 40*>63l#±tf*T, at?v hi 8 IK An*. 
D'1^.**$*7-AlZ*?Tfifc>n*. atvhtt* 

t00343SR*l3tt. JbitoDSSV^AlZfct* 
*^<0^cDXxv^ftiJOjlB^TlT^^i:^. t&jrU 
fcJKBi: «ffi^*;gst37 } d t %>T# 6** 

*n-Fn x :r^s/. x5F-s/a> 

1 20£<*£fL30~£i£^U*:, 7j^t7>^- 0 Ar? 



[0 0 3 5]±Efl)|iSR fflfflX^^* 5s Xt- AX* 

^x^ Afc <k tf tzxtWIffl^ £ z t iz 
essnfcc^ tctZtf^ -raxf^* isx^ax 

7kt£fL7>^X^A* X^5^« X^t; 

Sx^5^»x^^^iiM^*3t^#* 0 teow 

* 2 * AX • y7rAt«, 7h^(t7>^- 0 A^X 

$ 5 fe»7kx $ 5 :T<*>fcfc> ^ iz $ x viSSSfcl^ffl 
mvmmfzt, rca>s 

^x>Kafi % C7k^t7>^xOA5S5«*i5»'r 

^i^^W^^iro^Dtzxo^:. 
Sf, ^x>KSB?fettSlffi(<OttB^C855Sb x ^ 

Wtf$x>Ksac>ftS'ttfc3S\ 

& $ x vBSBKSfcSii se SlfiST* z ttfx* 
*o ^x>K^3&tt3»«(o»a^^<olTai*5*t/ f 

1 0 0 3 6 ] (^c t gfiSn*^a>g 

4) «r^*. M1^^U4« X aj§fl%:^<0T«tt 
<. ^i3*^cDf5^Ut^ffl^n N ^^©SH^U 

Tvzr*^ mo^ox^v ycDft^yizigMr&zt 

^ &Z^te*<OZ5UXTV?t2klZ&m?Z>Zt*> 
[00373 

-CT1- 
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i^^b, 7)^ft7>^-0A^^ (NH40H) 
COO 383 -^?2- 

Kssfc'saiOT*. Justus/ • k^-^3> 

^g&£f££U NH40H t?7^5^UT— KWttfsi 
-vg&£l£2U $x>KSB^2E§©*^:7*iS 

[00393 -«13- 

xtf^^wl" S/»j3>ifio«&, MO. lftftK 

KSrrfco P*SUfc^>^©^:ftcR?lJT. i£&NH 
4OH-H202-H20 (RCA^SC-1) fci?B<? 
«gffi*fiMl/^M«5»«rfiSSTSZfc3b x NH40 
H - H202- H20 bt-fiRW&lft?^^^ 
^-^^ ^x>g^^*yNH40H-H202-H20 

vtmmmn ztf&ggm&ts&r* z t ^ 

-V3>aI^^U NH40H Ta^v^bt- 
<M*W8&^U1 1 ) *rtt*NH40H ^S^V 

Ji>ffft*P«ST*. SK«fTT€. Be? It. 

58SU 8tET« 

[00 40 3-0114- 



Ufe^5?SJo^-<^lcJ5UT, *IRNH40H-H202 

-H20 (RCA^asc-i> &*r«*«8a*«ffl 

tfNH40H ^^fflUT^Jg^^cit^^^^p^ 
2 x >gt<»#SM£ffl bT£®^ft*P££T 

^>>. X^-S/a^^Sfi^fSSU NH40H 
^ 5 ^ b T-iK&%^5^^P^T S 3 ^ 

iSU ^x>S5S^X^^^SftUT^l>^3fc« 
[00413 7.5=5 A*o£S*P£2rr ooT 

[Smoffi^Wtffll 

C01 3 — fSttifoffimxtt 1 *'? (DSS) s/x^Aft 
CH2 3 illcDr^M^^^^(DSS) ^X^AO^Ff 
[H33 il20]^M^^^^ (DSS) yXrA^ 
[H43 Bl, 112, H34=0^raA^7-7 (DS 

110 O x h ♦ iz > K ♦ -Ox^t»-» 7,^—5/ 3 
>. 120 JHB|^^^- X^-i/3>. 130 
l*3ffl^2/- X^-5/3>. 140 TTf • 015 
• ^X^^S/B > N 150 |l^^^-^3 > x 
180 K. 
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